Sleep for a long time has played a minor role as object of research in the large field of physiology. Yet, over the last 15 years or so, we have faced a quite surprising upsurge in the scientific interest in this topic, mainly for two reasons. On the one hand, in this period major breakthroughs have been achieved as to the understanding of the mechanisms generating sleep, its circadian regulation as well as its functions for the brain and for other systems of the organism. On the other hand, there is a growing public interest in sleep. Life in modern society is characterised by an increased curtailment of daily sleep coinciding with an increased incidence of sleep disorders, occurring alone or in conjunction with depression. Chronically insufficient sleep is often the cause for man-made catastrophes and is also suspected to be one major factor in the genesis of pandemic diseases like obesity, diabetes, cardiovascular diseases and even cancer. Understanding sleep is important.
In light of the great scientific dynamics in the field, the Pflügers special issue on sleep is clearly a very timely endeavour, despite the fact that quite a number of seminal reviews on this topic are around that have been published in recent years (e.g. [1] [2] [3] [4] [5] ). However, almost all of this work focuses on specific aspects of sleep mostly on the brain mechanisms and on special functions of sleep. In contrast, this special issue offers the chance to cover (at least some of) the many different physiological facets that constitute sleep.
We assembled this special issue in the conviction that sleep is a systems process. Sleep does not take place only in the brain, and there is no singular sleeping neuron, rather sleep catches the whole organism. A comprehensive understanding of sleep requires analysing brain mechanisms as well as autonomous nervous system, endocrine, metabolic and immune processes that all are subject to a unique regulation during sleep. This Pflügers special issue is not meant to cover all of these facets. Rather, we invited leading experts in the field to summarise their special research in a way that should attract the broader readership of the journal. The articles discuss the brain mechanism underlying the generation of sleep stages like slow wave sleep and rapid eye movement sleep, and the mechanisms that mediate the circadian features of sleep. They discuss the major functions of sleep, amongst others to support memory and plasticity in the brain, to regulate body weight and blood glucose levels in the metabolic system and to support adaptive immune responses in the immune system. They also consider disordered sleep and possibilities of therapeutic intervention. Together these articles provide an up-to-date showcase on the science of sleep. We hope this special issue will offer an extended view on how sleep governs our daily life and thereby will stimulate discussions in a wider public not only involving those working in the field. We express our sincere gratitude to all of our colleagues who have contributed to this special issue.
